Solanum tuberosum, the cultivated potato of world commerce, is a primary food crop worldwide. Wild and cultivated potatoes form the germplasm base for international breeding efforts to improve potato in the face of a variety of disease, environmental and agronomic constraints. A series of national and international genebanks collect, characterize and distribute germplasm to stimulate and aid potato improvement. A knowledge of potato taxonomy and evolution guides collecting efforts, genebank operations and breeding. Past taxonomic treatments of wild and cultivated potato have differed tremendously among authors with regard to both the number of species recognized and the hypotheses of their interrelationships. In total, there are 494 epithets for wild and 626 epithets for cultivated taxa, including names not validly published. Recent classifications, however, recognize only about 100 wild species and four cultivated species. This paper compiles, for the first time, the epithets associated with all taxa of cultivated potato (many of which have appeared only in the Russian literature), places them in synonymy and provides lectotype designations for all names validly published where possible. We also summarize the history of differing taxonomic concepts in cultivated potato, and provide keys and descriptions for the four cultivated species.
INTRODUCTION
The cultivated potato of world commerce, Solanum tuberosum L., is a primary food crop grown and consumed worldwide, forming a basic food and source of primary income for many societies. Indigenous primitive cultivated (landrace) and wild (Solanum section Petota) potatoes form the raw germplasm base used for breeding advanced potato varieties. Landrace potatoes are grown throughout mid to high (mainly about 3000-4000 m) elevations in the Andes from western Venezuela to northern Argentina, with a break in distribution of about 560 km in lowland south-central Chile, where they are concentrated in the Chonos and Guaitecas Archipelagos (Spooner et al., 2010) . Landrace populations in Mexico and Central America are recent, post-Columbian introductions (Ugent, 1968) . The landraces are highly diverse, with a great variety of shapes and skin and tuber colours not often seen in modern improved varieties. Potatoes were domesticated in the Andes of southern Peru about 10 000 years ago. Solanum tuberosum arose from wild species in the Solanum brevicaule Bitter complex (Ugent, 1970; Van den Berg et al., formed by hybridization of S. tuberosum with more distantly related wild species of series Acaulia Juz. and Megistacroloba Cárdenas & Hawkes.
The taxonomy of section Petota is complicated by introgression, interspecific hybridization, auto-and allopolyploidy, sexual compatibility among many species, a mixture of sexual and asexual reproduction, possible recent species' divergence, phenotypic plasticity and consequent great morphological similarity among species (Spooner, 2009 ). These biological complications have led to the description of many taxa now placed in synonymy and great discordance among treatments by different authors (Spooner & Van den Berg, 1992) . Recent taxonomic research has greatly altered the knowledge of species' boundaries and interrelationships of section Petota. In total, section Petota contains 494 epithets corresponding to wild taxa (including nomina nuda and illegitimate names) and 626 epithets corresponding to taxa that have arisen in cultivation, including names not validly published. Recent estimates are of about 100 wild species (Spooner et al., 2009 ) and four cultivated species (Spooner et al., 2007) . The purpose of this article is to provide a brief history of cultivated potato taxonomy to explain how so many names came to be coined, to publish, for the first time, all of these names and place them in synonymy with the four currently recognized species, designate lectotypes for all validly published names, to provide keys and descriptions to the taxa we recognize and to provide a comprehensive list of all names not validly published in the group. In this article, we treat all epithets coined for cultivated potatoes under the International Code of Botanical Nomenclature (ICBN, McNeill et al., 2006) , except for two groups of S. tuberosum (the Andigenum and Chilotanum groups), which we treat according to the International Code for Nomenclature for Cultivated Plants (ICNCP, Brickell et al., 2009) .
CULTIVATED POTATO IN CHILE
All of the landrace cultivated potatoes occur in the Andes from western Venezuela to northern Argentina, except for the single entity S. tuberosum subsp. tuberosum using the Hawkes (1990) system of nomenclature, or S. tuberosum 'Chilotanum group' using the system of Spooner et al. (2007) (see below) . The origin of the Chilean landraces is controversial. Juzepczuk & Bukasov (1929) proposed that they evolved from the indigenous tetraploid species S. fonckii Phil. ex Reiche (a nomen nudum from a herbarium annotation made by R.A. Philippi in SGO), S. leptostigma Juz. ex Bukasov (nomen nudum from tubers collected in Chiloé Island, but never properly described) and S. molinae Juz. (a validly published name based on tubers collected on Chiloé Island). We recognize these three taxa as names not validly published associated with S. tuberosum and as plants of the 'Chilotanum group', not as wild species' progenitors. Hawkes (1990) proposed that subsp. andigenum (Juz. & Bukasov) Hawkes evolved into subsp. tuberosum after transport to Chile. On the basis of starch grains, Ugent, Dillehay & Ramirez (1987) proposed the wild species S. maglia Schltdl. as a progenitor of the Chilean cultivated potatoes. Grun (1990) hypothesized that subsp. tuberosum evolved from a cross between subsp. andigenum and an unidentified wild species. Raker & Spooner (2002) investigated the differentiation of the Andean and Chilean tetraploid landraces with nuclear microsatellites. They included in their analysis several wild potato species, including S. maglia. The nuclear microsatellite data separated most populations of Andean and Chilean tetraploid potato, and clustered S. maglia with the Chilean populations. This result could be interpreted to support S. maglia as a progenitor of the Chilean cultivated populations, but, in agreement with Cribb & Hawkes (1986) , they considered this to be unlikely. Most populations of tetraploid potatoes in southern South America grow in isolated moist habitats along or near the coast of Chile, and in Argentina in a single valley in Mendoza Province, Quebrada de Alvarado, at the base of the Andes Mountains at 1500 m (Spooner, Contreras & Bamberg, 1991; Spooner & Clausen, 1993) . Reports of extant populations of S. maglia in southern Chile by Ugent et al. (1987) are not backed up by voucher specimens and are probably misidentifications of S. tuberosum, based on voucher specimens of others who have collected potatoes extensively in Chile (Contreras, 1987; Spooner et al., 1991) . It is possible that S. maglia is a divergent escaped population of S. tuberosum. Hosaka (2002) demonstrated that S. tuberosum from Chile (but not S. maglia) shares a 241-bp plastid deletion with some accessions of the wild species S. berthaultii Hawkes and S. neorossii Hawkes & Hjert. of Bolivia and northern Argentina, and it is unclear whether there has been plastid introgression between S. tuberosum from Chile and these species.
Potato expeditions to Chile (Contreras, 1987; Spooner et al., 1991; Contreras et al., 1993) have documented that the majority of the potato landraces in the Chonos and Guaitecas Archipelagos grow along the western chain of the islands near the Pacific shore. Most of these collections are relatively uniform in morphology. In the majority of the accessions, the tubers are ovoid, small (up to 3 cm in diameter), with blue to purple to light reddish skin and flesh. All have long stolons, some of which extend more than 2 m from the base of the plant. Many populations lack flowers and fruits, and seedlings are rare. Sprouts of discarded modern cultivars can easily be found at abandoned fishing encampments, showing the apparently ideal climate for potato growth in these islands. On Chiloé Island, modern potato cultivars are commonly cultivated. However, farmers maintain small plots of older, native varieties as curiosities, which show a great variety of colours and shapes (Spooner et al., 1991) , unlike the persistent populations of a uniform genotype on the many islands of the Chonos and Guaitecas Archipelagos further to the south (Contreras et al., 1993) .
MODERN POTATO VARIETIES
Potato first appeared outside South America in Europe in 1567 and rapidly diffused worldwide. Two competing hypotheses suggested the origin of the 'European' potato from lowland Chile (Juzepczuk & Bukasov, 1929) or from the Andes from western Venezuela to northern Argentina (Salaman, 1937; Salaman & Hawkes, 1949) , but the hypothesis of an Andean origin has been widely accepted over the last 60 years. All modern potato cultivars are based on Chilean germplasm, explained as originating from breeding with Chilean landraces subsequent to the late blight epidemics that began in 1845 in the UK. Ames & Spooner (2008) documented, through a plastid DNA deletion marker nearly specific to Andean or Chilean populations, that Andean potato predominated in the 1700s, but the Chilean potato was introduced into Europe as early as 1811 and became predominant long before the late blight epidemics in the UK. Modern cultivars of potato are the products of intensive breeding using germplasm of landraces of S. tuberosum and 15 wild species members of section Petota (Ross, 1986; Plaisted & Hoopes, 1989) . Only old potato varieties that were bred before the 1930s could be considered within the botanical species, S. tuberosum, in the context of this article. After this time, crosses with closely related wild species and more distantly related species, such as S. stoloniferum Schltdl., were widely used to breed new potato cultivars. Therefore, modern varieties have a clear hybrid (interspecific) nature. However, not more than 10% of wild potato species have actually been used in potato breeding (Ross, 1986; Plaisted & Hoopes, 1989; Budin & Gavrilenko, 1994) .
COLLECTING EXPEDITIONS
Germplasm collection of potato on an international scale was initiated by Russian scientists in a series of expeditions to Central and South America led by Yurii Voronov (including the noted potato taxonomist Sergei Bukasov) in 1925 -26, by Sergei Juzepczuk from 1926 and by Nikolai Vavilov in 1930 -33 (Loskutov, 1999 (Hawkes, , 2004 Hawkes & Hjerting, 1969 , 1989 . Duplicates of the herbarium specimens they made are today deposited in many collections worldwide (see below), and tuber collections were grown out at first in the Empire Potato Collection in Cambridge [later this material was transferred to the Commonwealth Potato Collection now held at the Scottish Crop Research Institute (SCRI) in Dundee, UK]. Carlos Ochoa and Alberto Salas collected potatoes throughout South America for the Universidad Nacional Agraria La Molina, Peru, and later the International Potato Center (Centro Internacional de la Papa, CIP), also in Peru, that form the base of the CIP collection. Many others added to these collections and germplasm collections of other genebanks worldwide (Ochoa, , 1999 . Cultivated potato taxonomy relies principally on an examination of these germplasm collections studied in experimental stations, sometimes supplemented by an examination of original specimens collected in South America, mainly those collected by Bukasov, Dodds, Juzepczuk, Ochoa and Hawkes and his collaborators as described below.
CULTIVATED POTATO TAXONOMY
Linnaeus (1753) recognized cultivated potatoes, known to him from both Europe and Peru, as a single species, S. tuberosum. He did not mention any great variability, as he had for other species (e.g. S. dulcamara L., see Linnaeus, 1753). Most 18th and 19th century taxonomists followed him in not formally naming any infraspecific variation in S. tuberosum, until the German botanist Alefeld named many morphological variants of European cultivated potato in his Landwirthschaftliche Flora (Alefeld, 1866) in a system that was based on tuber skin colour, flesh colour and texture and flower colour. Dunal, the last monographer of the genus Solanum (Dunal, 1852), recognized a single species, S. tuberosum, with a variety he suggested might in fact be a different species (now recognized as a synonym of S. chacoense Bitter). De Candolle (1886) was the first to name as distinct the Chilean populations of S. tuberosum, as var. chiloense A.DC.; he did not, however, name the variation existing in Andean potatoes at the infraspe-cific level. Juzepczuk & Bukasov (1929) first attempted to describe and name the morphological and taxonomic diversity of cultivated potatoes using the many accessions grown in the Leningrad (now St. Petersburg) region from their South American expedition in 1926 -28. Rybin (1929 , 1933 first demonstrated the existence of a polyploid series in cultivated potato from 2x, 3x, 4x and 5x, and in wild potatoes all these levels in addition to 6x. Ploidy became an important taxonomic and evolutionary character in potato. When describing these many potato species, Russian taxonomists applied a complex approach based on ploidy, ecogeography and analysis of morphological and physiological characters (see below). Ecogeography was a major taxonomic character in most Russian crop taxonomic systems, including potato (Juzepczuk & Bukasov, 1929; Bukasov, 1930; Juzepczuk, 1937) . This is clearly evident from the nature of the taxonomic categories used in both their wild and cultivated taxa. For example, in the treatment of potato for the Cultivated Flora of the USSR, Lekhnovich (1972) Bukasov (1978) extended this geographical concept even to the higher taxonomic rank of series, e.g. series Andigena Bukasov (from the Andes), series Chilotana Bukasov (from Chile) and series Cisaequatorialia Bukasov (from the Andes around the equator). The Russian monographers first recognized 12 cultivated species (Juzepczuk & Bukasov, 1929) , then 18 (Bukasov, 1937) and, finally, 17 (Bukasov, 1978) . In addition to these species there are descriptions of hundreds of subspecies, 'convarieties', varieties and forms (Lekhnovich, 1972) .
Working in Germany, Danert (1956) classified the European cultivated potatoes into a set of five convarieties, defined by their tuber skin colour, each of which was composed of a set of varieties based on a combination of flower and tuber flesh colour. He cited cultivars by name (e.g. 'Capelle', 'Stärkeragis') for some of his varietal names, but not all (seven of 17). He based his system on that of Alefeld (1866) . Bukasov (1978) grouped cultivated potatoes into 'superspecies' complexes' based not only on their geographical origin, but also on their presumed relationships: (1) series Chilotana (S. chilotanum = Chilean subsp. tuberosum); (2) series Andigena (di-, tri-and tetraploid Andean potatoes exclusive of S. juzepczukii); and (3) series Subacaulia Bukasov (S. curtilobum and S. juzepczukii) . The taxonomy of cultivated potatoes developed by Russian botanists was also based on a consideration of the hypothesized autoand/or allopolyploid origin of cultivated forms (Bukasov, 1937 (Bukasov, , 1978 Lekhnovich, 1972) . Hawkes (1956a Hawkes ( , 1963 Hawkes ( , 1990 ) divided cultivated potato into seven species and seven subspecies. Ochoa ( , 1999 recognized nine species and 141 infraspecific taxa for the Bolivian cultivated potatoes alone. Dodds (1962) recognized three species, S. curtilobum, S. juzepczukii and S. tuberosum, with five groups recognized in S. tuberosum, largely defined by ploidy. Juzepczuk & Bukasov (1929) , Bukasov (1937 Bukasov ( , 1978 , Hawkes (1956a Hawkes ( , 1963 Hawkes ( , 1990 , Hawkes & Hjerting (1969 , 1989 , Lekhnovich (1972) and Ochoa ( , 1999 classified potatoes as distinct species under ICBN (McNeill et al., 2006) . Dodds (1962) , in contrast, treated the cultivated species under ICNCP (Brickell et al., 2009) . His five groups within S. tuberosum were categories used by ICNCP (both of his day and the eighth edition of Brickell et al., 2009 ) to associate cultivated plants that share specific traits that are of importance to users. Dodds (1962) used the multiplication sign (¥) to indicate the hybrid nature of two of his species, but not the third, although it contained taxa he felt were of hybrid origin. Dodds & Paxman (1962) contended that the morphological characters used by Hawkes (1956a) to separate species exaggerated the consistency of qualitative and quantitative characters. They showed that Andean farmers grow landraces of all ploidies together in the same field and that these can all potentially hybridize. They showed no genetic differentiation of the cultivated diploids (Dodds & Paxman, 1962) . In the systems of Bukasov, Juzepczuk, Hawkes, Lekhnovich and Ochoa, each cultivated species had a single ploidy. Identifications were frequently made only after chromosome counts were determined, and re-identifications made after chromosome counts did not match that expected for the species. The strong reliance on ploidy was clearly stated by Hawkes & Hjerting (1989: 389) : 'The chromosome number of 2n = 36 largely helps to identify S. chaucha, but morphological characters can also be used'. This differs from the system of Dodds (1962) in which many of these species' names were synonymized under S. tuberosum, which in this broader sense contains diploid, triploid and tetraploid cytotypes. Huamán & Spooner (2002) examined the morphological support for the classification of landrace populations of cultivated potatoes, using representatives of all seven species and most subspecies as outlined in the taxonomic treatment of Hawkes (1990 Dodds, 1962; Huamán & Spooner, 2002) , as defined by Hawkes (1990) and Ochoa ( , 1999 , by its shortday adaptation, low tuber dormancy and its diploid (2n = 2x = 24) nature, although none of these characters was mentioned in the Latin diagnosis of S. phureja in the original publication (Juzepczuk & Bukasov, 1929 ) (see also http://vir.nw.ru/herbar/types/ phureja_eng.php). Solanum phureja was believed to consist of a range of landraces widely grown in the Andes from western Venezuela to central Bolivia and to have excellent culinary properties and other traits for developing modern varieties. They examined the entire CIP collection of the Phureja group with nuclear simple sequence repeats (SSRs or microsatellites) to complement a previous random amplification of polymorphic DNA (RAPD) study. The initial goal was to explore the use of SSRs and RAPDs to form a core collection of cultivar groups of potatoes. The nuclear SSR data showed an unexpected result in that it uncovered 25 triploid and tetraploid accessions. Chromosome counts of the 102 accessions confirmed these results and highlighted seven more triploids or tetraploids. Thus, the SSR markers were good indicators of ploidy for diploid potatoes in 92% of cases. Because the Phureja group was defined on the basis of its diploid nature (Dodds, 1962; Huamán & Spooner, 2002) , and because the SSR study showed over 30% of the CIP germplasm collection identified as belonging to the Phureja group to be polyploid, Ghislain et al. (2006) questioned the validity not only of the Phureja group, but of all previously recognized cultivar groups of potato. Spooner et al. (2007) expanded the SSR study of Ghislain et al. (2006) through an investigation of 742 landraces of all cultivated potatoes, and eight closely related wild species' progenitors, with 50 SSRs and the 241-bp plastid deletion marker generally distinguishing Andean from Chilean potato landraces. The data highlighted a tendency to separate three groups [(i) putative diploids; (ii) putative tetraploids; and (iii) the cultivated species of hybrid origin S. ajanhuiri (diploid), S. juzepczukii (triploid) and S. curtilobum (pentaploid)], but there were many exceptions to grouping by ploidy. Strong statistical support for this tree occurred only for S. ajanhuiri, S. juzepczukii and S. curtilobum, and supported previous ideas of S. curtilobum and S. juzepczukii having S. acaule Bitter as one of the parental species (Bukasov, 1933; Hawkes, 1962; Schmiediche, Hawkes & Ochoa, 1980 , 1982 . In combination with the morphological analyses of Huamán & Spooner (2002) and an examination of the identification history of these collections at CIP, Spooner et al. (2007) Huamán & Spooner (2002) in recognizing entities corresponding to S. tuberosum, S. curtilobum and S. juzepczukii, despite using a different germplasm base, a different evaluation environment (upland central Peru versus lowland northern Russia) and different scoring methods for some of the traits. The main difference between these two studies is that Gavrilenko et al. (2010) failed to distinguish S. ajanhuiri from other taxa. Spooner et al. (2010) tested the ecological differences in traditionally recognized taxa of landrace cultivated potatoes using a database of over 2000 georeferenced localities, analysed with a maximum entropy method. Except for the S. tuberosum Chilotanum group and extreme northern and southern range extensions of the Andigenum group, it was impossible to find distinct habitats for the ploidy variants of the S. tuberosum Andigenum group. These distributional and ecological data, in combination with previous results from morphology, microsatellites and crossing data, provided additional data to support their reclassification of cultivated potato species.
NAMES OF CULTIVATED POTATOES
The plethora of Latin names (ICBN) for cultivated potatoes reflects not only the great genetic and morphological variability in these plants, but also a system of nomenclature based on the principles established by Vavilov from homologous series (Vavilov, 1922) . He named parallel variation in crops and their relatives in different geographical regions in detail, often using the terminal same names for similar ecological variants. Vavilov (1940) conceived the Linnaean species as 'a definite, discrete dynamic system differentiated into geographical and ecological types and comprising sometimes an enormous number of varieties'. This approach led to the sorts of names described above, based on geography and, secondarily, on either ecological characteristics or local common names. The complex polynomials used in the publications of potatoes (e.g. Lekhnovich, 1972; Bukasov, 1978) had up to four variously nested ranks, and occasionally the ranks were not nested consistently, i.e. the ranks variety and forma were apparently used in the same way. In addition, the use of this nested system, in which the entire string of ranks was considered as the name, meant that a particular epithet was often used at the same rank in different subspecies or varieties, creating many unintentional homonyms.
Before he set out on his first collecting expedition to South America in 1938, Hawkes visited the All-Union Institute of Plant Industry in Leningrad, where he met Russian scientists who had been describing and documenting potato diversity using these systems. He classified the potatoes from the Empire Expedition using this complex system (see with which he had become familiarized during his trip to the Soviet Union: 'when I later described and classified my own collections of potatoes I followed Vavilov in establishing far too complex a system. Much later I had to simplify this drastically' (Hawkes, 2004) . He later regarded this approach to classification, and thus to naming, as a 'tedious way of building up an understanding of the diversity and promoting the use of the material in plant breeding' (Hawkes, 2004) . For these names, we have indicated on the Solanaceae Source website (http://www.solanaceaesource.org) the nested set of epithets where this is possible to ascertain. Similar to the systems established by Bukasov and Juzepczuk, Hawkes (1944) system of names for potatoes used many Quechua and Aymará common names for local cultivars from South America as formal taxonomic names, e.g. forma orcco-amajaya from Peru or forma koso-ñahui from Bolivia (neither validly published, see below). For the potatoes of Peru and Bolivia, Ochoa ( , 1999 ) also used local common names as formal taxonomic names, but recognized these differently from . The combination of over-description of variation in an attempt to create a classification in a name and the elevation of the many landraces native to the Andes to formal taxonomic ranks has led to the large numbers of names reduced here to synonymy in the cultivated potatoes.
MATERIAL AND METHODS

LECTOTYPIFICATION
We have lectotypified as many of the validly published names for cultivated potatoes as possible using material cited by the original authors. For names coined by European botanists of the 19th century, specimens often exist in herbaria, but, for the 55 varietal names coined by the German botanist Alefeld (1866), specimens (if they ever existed) were held in B and are now lost (see Hiepko, 1987) . Alefeld cultivated the potato varieties he described in Darmstadt, but did not cite any specimens. He did, however, cite illustrations in Putsch (1819) for some of his infraspecific epithets; we have used these illustrations as lectotypes when possible. We do not designate neotypes for these names. Although validly published, these names are better regarded as cultivar names and treated under ICNCP. His varietal names were grouped into 'var.-gr.', or variety groups; we have not considered these as formal taxonomic names, although they are trinomials. Danert (1956) did not cite specimens for any of his names, but they are validly published with a short diagnosis in Latin; specific cultivars (often as many as 10) are cited for only seven of his 17 varietal names. In the collections of the Liebniz Institute of Plant Genetics and Crop Plant Research (IPK Gatersleben, GAT), there are herbarium specimens of flowering branches and tuber collections in alcohol (K. Pistrick, 26.x.2010) of 17 of the cultivar names cited by Danert, sometimes of the same accession number, but often not. We have lectotypified only those epithets for which material exists; they are of European and relatively modern origin and, as for the names coined by Alefeld (1866) a century earlier, are better treated under ICNCP (Brickell et al., 2009) . Danert (1956 ) treated Alefeld's (1866) 'var.-gr.' as formal taxonomic names at the convariety level; they are not accompanied by descriptions, and we consider them as not validly published.
Specimens for taxa named by Bukasov, Juzepczuk and Lekhnovich are generally held in the St. Petersburg herbaria (LE, WIR, see Ovchinnikova et al., 2009 ) (see http://vir.nw.ru/herbar/types/bukasov_eng. php); these were prepared from material grown out in Russia from tuber collections made in South America and can be related to specific accession numbers, some of which are still maintained in the Russian National Potato Collection at the Vavilov Institute. We have lectotypified all names based on this material, even if a single sheet was found, as the authors did not cite herbaria or specimen sheets in descriptions, but instead cited tuber accession numbers (often several per new taxon). Illustrations of new taxa in many of these publications (e.g. Bukasov, 1930 Bukasov, , 1933 are of freshly dissected flowers and fruits, not of herbarium specimens, and they are not usually associated with particular tuber accession numbers. For this reason, we have not assumed the numbers cited to be specimens, but instead accessions, thus necessitating lectotypification in all cases.
In several cases, we have not found herbarium material at either of the St. Petersburg herbaria, but rather than designate neotypes for all of these synonyms, we have left these names without types. Most of these names are forms of Chilean potatoes from Chiloé Island and its vicinity described by Bukasov & Lekhnovich in 1933 (Bukasov, 1933 , e.g. forma barmacota, forma camota (see synonymy of S. tuberosum, below). Material may be found in the future.
On a few occasions (mainly Lekhnovich, 1983) , the same tuber accessions were used by Russian potato taxonomists to describe different taxa at different times; for example, the tuber accession 4479/3481 based on the field collection Juzepczuk 1352 was used to describe both S. andigenum forma competillo and S. andigenum convar. curtilobum Lechn. (Lekhnovich, 1983) , and tuber accession 4355/3291 based on field collection Juzepczuk 1348 was used to describe both S. andigenum var. cuzcoense Bukasov & Lechn. (Bukasov, 1930) and S. andigenum convar. longiacuminatum Lechn. (Lekhnovich, 1983) . Where the collection dates on specimens are identical, we have treated these names as homotypic, and, where they are different, we have assumed that the specimens are the result of distinct collections and thus the names are not homotypic.
Hawkes made collections of plants grown in the field in Russia when he visited in 1938 (see above), and material taken from 'type' tuber accessions has been used here to neotypify two of Hawkes' Andigenum group names (forma huallata and var. cuzcoense, see S. tuberosum, below). Names coined by Hawkes (1944, and later publications) were based on specimens collected in the field and on material grown in what was then the Empire Potato Collection. Most of the herbarium specimens from this expedition are now integrated into the herbarium at the Royal Botanic Gardens, Kew (K), to which most of Hawkes' herbarium material was donated after his retirement. Duplicates of the collections of the Empire Potato Expedition (usually under the collection numbers of E.K. Balls or the Peruvian agronomist Luis Angel Yabar) can be found in other herbaria, but we have lectotypified these names with material now held at Kew as we are certain Hawkes used this. Spooner et al. (2004) found that herbarium material of wild species from this collection was widely distributed to A, B, BH, BM, BR, C, DS, E, F, G, GH, K, LL, MEXU, MICH, MPU, NY, P, UC, US, WAG and WIS. Many of the collections of cultivated potatoes, however, were collected as tubers in markets, and specimens were not always taken of plants in the field. Ochoa cited specimens in his personal herbarium as holotype material in almost all of his publications. He distributed his herbarium to many institutions prior to his death in 2008 (see http://agro.biodiver.se/2008/12/carlos-ochoa/), and much of the material of cultivated potatoes was donated to CUZ, with some duplicates to be found at CIP. We have indicated the original citation together with the current location of the holotype sheets (usually annotated as 'holotype' by Ochoa). Many names coined by Ochoa with holotypes cited from 'herb. Ochoa', however, have not been found at CUZ or any other of the herbaria in which his material was deposited (e.g. MOL, LPB, US, F). The residue of Ochoa's herbarium was apparently donated to the Universidad Nacional Mayor de San Marcos in Lima, Peru (USM), and eventually the 'lost' holotypes may be found. We have therefore not neotypified any of these (many) names in the hope that specimens may eventually be found.
Because potatoes can be propagated year after year from the same tuber stock, the original accessions of many of these collections were re-collected as herbarium specimens several times over a number of years (see above). Thus, ascertaining which material was actually used by the taxonomists describing the taxa is sometimes difficult. Collections made from the 'type' tuber accession can be viewed as 'clonotype' material, but care should be taken with its identity, as accessions are occasionally confused and mislabelled from one season to the next. A 'clonotype' is not type material in the true sense, as it does not satisfy Article 8.2 of ICBN, which states that a type specimen is defined as a gathering at one time. In three cases, we have used specimens from later plantings of 'type' tuber accessions to neotypify taxa where no original material has been found (see above and S. rybinii var. pastoense; see S. tuberosum, below). Clonotype material is identified as such on the Solanaceae Source website (http://www.solanaceaesource. org) and in the synonymy.
Many of the names and combinations published for cultivated potatoes were not validly published under ICBN for a variety of reasons, most commonly because a Latin diagnosis was not provided for those published after 1935 (Article 36.1), a type specimen was not designated for those published after 1958 (Article 37.1) or for new combinations made after 1953, and full and direct reference to the basionym, including its author and place of publication, was not provided (Article 33.4). Individual details can be found on the Solanaceae Source website (http:// www.solanaceaesource.org), and all of the names not validly published are listed in the Appendix.
Landraces and modern improved varieties of cultivated potatoes are widely grown throughout the world and are common in herbaria worldwide, and we do not cite specimens in our treatment. We do not list the thousands of cultivar names for landraces (e.g. Castronovo, 1949) or modern varieties (Pieterse & Hils, 2010) , best treated under ICNCP.
Note: There is a huge variation in morphology in the thousands of cultivars of landrace populations of cultivated potatoes. The following descriptions are modified from the phenetic study of Huamán & Spooner (2002) based on representative germplasm accessions planted in a field plot in upland central Peru. Many of the taxa treated in synonymy here, especially the Russian names pertaining to the S. tuberosum Andigenum group, were based on plants grown from germplasm accessions planted in northern Russia and experiencing long days atypical of the native habitat of these landraces (see . For each name treated in synonymy, we have indicated whether it corresponds to the Andigenum group [A] or the Chilotanum group [C] as defined by Spooner et al. (2007) . We have followed more common usage in the literature and Article H.3 Note 1 ('Taxa which are believed to be of hybrid origin need not be designated as nothotaxa') of ICBN and have not used the multiplication sign (¥) to indicate the hybrid origins of cultivated potatoes we recognize at the species level; this preserves common usage in both the botanical and agricultural literature, and is in accordance with these taxa being stabilized products of hybridization. Description: Herbs 0.4-0.7 m tall, semi-rosette when young, developing to sub-rosette or to semi-erect. Stems 8-10 mm in diameter at base of plant, with narrow wings, densely pubescent, green to green and purple mottled. Sympodial units tri-to plurifoliate, not geminate. Leaves odd-pinnate, the blades 7-10 ¥ 3.5-6.0 cm, dark green, membranous to chartaceous, densely pubescent adaxially and abaxially, with hairs like those of the stems; lateral leaflet pairs five or six, often subequal except for the most proximal one or two pairs that are greatly reduced in size; most distal lateral leaflets 4.5-7.0 ¥ 2.0-3.5 cm, elliptic lanceolate, broadly decurrent onto the rachis on the basiscopic side, the apex distinctly acute, the base oblique to rounded; terminal leaflet 5-9 ¥ 2.5-4.0 cm, elliptic lanceolate, the apex distinctly acute, the base oblique to rounded; interjected leaflets three to five, sessile to short petiolulate, elliptic lanceolate; petioles 1-3 cm, pubescent as the stems. Pseudostipules minute to 5 mm long, auriculate, pubescent with hairs like those of the stem. Inflorescences 5-10 cm, terminal with a subtending axillary bud, generally in distal half of the plant, usually forked, with 9-12 flowers, with all flowers apparently perfect, the axes pubescent with hairs like those of the stem; peduncle 10-15 cm long; pedicels 21-28 mm long in flower and fruit, spaced 1-10 mm apart, articulation indistinct or only slightly distinct, articulated high in the distal half. Flowers homostylous, pentamerous. Calyx 4-12 mm long, the tube 1-2 mm, the lobes 2-11 mm, narrowly elliptic, shortly acuminate, the acumens 1-4 mm long, with hairs like those of the stem. Corolla 2.5-3.5 cm in diameter, rotatepentagonal, white to white with mauve streaks to blue-mauve or blue-purple, the tube 1-2 mm long, the acumens 3-4 mm long, the corolla edges flat, not folded dorsally, glabrous abaxially, minutely puberulent adaxially, especially along the midribs, ciliate at the margins, especially at the tips of the corollas. Stamens with the filaments 1-2 mm long; anthers 4-6 mm long, lanceolate, connivent, yellow, poricidal at the tips, the pores lengthening to slits with age. Ovary glabrous; style 7.5-8.0 ¥ 1 mm, exceeding stamens by 3-4 mm, straight, papillose on the proximal half; stigma capitate. Fruit a globose to ovoid berry, 2-3 cm in diameter, green or green tinged with purple when ripe, glabrous. Seeds from living specimens ovoid and c. 2 mm long, whitish to greenish in fresh condition and drying brownish, with a thick covering of 'hair-like' lateral walls of the testal cells that make the seeds mucilaginous when wet, greenwhite throughout; testal cells honeycomb-shaped when lateral walls removed by enzyme digestion. (Huamán et al., 1980; Johns et al., 1987) . Landraces of S. ajanhuiri were distributed originally in the high Andean altiplano between southern Peru and central Bolivia at elevations between 3700 and 4100 m. However, in Peru, only the purple-skinned 'Ajawiri' is grown. In the International Potato Center genebank, there are 10 named landraces of S. ajanhuiri. These include 'Jancko Ajawiri', Laram Ajawiri', 'Jancko Yari', 'Wila Yari', 'Chañu Yari', 'Alka Yari' and 'Jancko Sisu Yari' reported in Huamán et al. (1980) . Others from Bolivia are 'Chañu Ajawiri', 'Wila Palta Yari' and 'Wila Anckanche' (Huamán & Spooner, 2002) .
Solanum ajanhuiri
The spelling of the epithet for S. ajanhuiri has been inconsistent in various treatments. In general, European taxonomists (Hawkes & Hjerting, 1989; Hawkes, 1990 ) used the spelling ajanhuiri, whereas used the spelling ahanhuiri. In the original publication of S. ajanhuiri, Juzepczuk & Bukasov (1929) used the spelling 'ahanhuiri', and also cited the Aymará common name of this potato as 'Ahanhuiri', with an 'h' as the latinized spelling of 'j' from Aymará/Spanish. Bukasov's type specimen in WIR is annotated 'Solanum ajanhuiri' (see Fig. 1 ), and in all later treatments the Russian taxonomists used the spelling with the j ('ajanhuiri') rather than the h ('ahanhuiri'). We follow the intention of the original authors (as evidenced by all of their subsequent treatments using this name) and treat this as a substantive name (noun) correctable to the intended original spelling as indicated by usage of the original describers. Hawkes & Hjerting (1989: 384) lectotypified S. ajanhuiri from the many tuber accessions cited (Juzepczuk 1518 (Juzepczuk , 1661 (Juzepczuk , 1699 (Juzepczuk , 1744 (Juzepczuk & 1800 from the region of La Paz, Bolivia) with a specimen of Juzepczuk 1661 in LE. The only sheet of Juzepczuk 1661 in LE, however, was collected after the 1929 publication date of the epithet, and so is not the material used in the original description (Ovchinnikova et al., 2009 ) and thus incorrect. correctly lectotypified S. ajanhuiri with a sheet of another of the tuber accessions (Juzepczuk 1744) that had been made into herbarium material in 1929, but did not notice Hawkes & Hjerting's (1989) error.
Solanum ajanhuiri is occasionally listed in indices as being published in 1930 (Bukasov, 1930) , rather than 1929. This is probably a result of the unavailability of the original 1929 publication (Juzepczuk & Bukasov, 1929) in western libraries (see discussion under S. curtilobum below). The listing of S. ajanhuiri in Bukasov (1930) was not, in our view, an intentional publishing of a new name, but a use of one already published, but not widely known outside the former Soviet Union. Description: Herbs 0.5-0.9 m tall, semi-rosette when young, developing to semi-erect. Stems 10-16 mm in diameter at base of plant, with narrow wings, sparsely pubescent, green splotched with purple. Sympodial units tri-to plurifoliate, not geminate. Leaves oddpinnate, the blades 7-18 ¥ 3.5-9.0 cm, dark green, membranous to chartaceous, sparsely pubescent adaxially and abaxially, with hairs like those of the stems; lateral leaflet pairs five or six, decreasing in size from the apex to the base; most distal lateral leaflets 2.5-4.5 ¥ 1.5-2.7 cm, ovate to elliptic, the apex shortly acuminate, the base truncate to rounded to cordate; terminal leaflet 2.7-4.5 ¥ 1.5-2.7 cm, ovate to elliptic, the apex shortly acuminate, the base truncate to rounded to cordate; interjected leaflets four to six, sessile to short petiolulate, ovate to elliptic; petioles 2-4 cm, pubescent as the stems. Pseudostipules absent to minute, auriculate, pubescent with hairs like those of the stem. Inflorescences 5-11 cm, terminal with a subtending axillary bud, generally in distal half of the plant, usually forked, with 8-14 flowers, with all flowers apparently perfect, the axes pubescent with hairs like those of the stem; peduncle 7-8 cm long; pedicels 16-22 mm long in flower and fruit, spaced 1-10 mm apart, articulation indistinct or only slightly distinct, articulated high in the distal half. Flowers homostylous, pentamerous. Calyx 6.0-8.5 mm long, the tube 1-2 mm, the lobes 4.0-7.5 mm, elliptic lanceolate, abruptly narrowed at apex to short pointed acumens, the acumens 2.0-3.5 mm long, with hairs like those of the stem. Corolla 3.5-5 cm in diameter, rotate, lilac-purple, the tube 1-2 mm long, the acumens 1-3 mm long, the corolla edges flat, not folded dorsally, glabrous abaxially, minutely puberulent adaxially, especially along the midribs, ciliate at the margins, especially at the tips of the corollas. Stamens with the filaments 1-2 mm long; anthers 5-6 mm long, lanceolate, connivent, yellow, poricidal at the tips, the pores lengthening to slits with age. Ovary glabrous; style 8.0-9.5 mm ¥ 1 mm, exceeding stamens by 3-4 mm, straight, papillose in the distal half; stigma capitate. Fruit a globose to ovoid berry, 2-3 cm in diameter, green to green tinged with purple when ripe, glabrous. Seeds from living specimens ovoid and c. 2 mm long, whitish to greenish in fresh condition and drying brownish, with a thick covering of 'hair-like' lateral walls of the testal cells that make the seeds mucilaginous when wet, green-white throughout; testal cells honeycomb-shaped when lateral walls removed by enzyme digestion. Chromosome number: 2n = 5x = 60 (Huamán 60, Herbarium of the International Potato Center, Lima, Peru).
Solanum curtilobum
Phenology: Flowering and fruiting from January to May.
Distribution: Throughout the highlands of northern Peru to central Bolivia and rarely in northern Argentina, in cultivated fields, at elevations between 3600-4300 m. Solanum curtilobum is of hybrid origin, resulting from a cross between S. juzepczukii Bukasov and tetraploid cultivars of S. tuberosum (Hawkes, 1962; Schmiediche et al., 1980 Schmiediche et al., , 1982 . In the CIP genebank are landraces mainly differentiated by the tuber skin colour and sprout colour. These have many different names, including 'Shiri', 'Luki', 'Waña', 'Choquepito', 'Mallku' and 'Ococuri', alone or in combination with names describing the tuber skin colour, such as 'Yuracc' or 'Jancko' (white), 'Yana', 'Laram' or 'Azul' (purple), or 'Pinta' (two-coloured) (Huamán & Spooner, 2002) . (Juzepczuk & Bukasov, 1929) , which was not available in the West. Therefore, in indices such as Index Kewensis (and, later, IPNI and the Gray Card Index), the place of first publication of this name and others coined in that 1929 publication was given as Bukasov's (1930) treatment of the cultivated plants of Mexico, Guatemala and Colombia, in which the epithets validly described with Latin diagnoses previously were listed in the text, but not formally described. The use of S. curtilobum and other names (see S. tuberosum below) in Bukasov (1930) was clearly not intended as a new publication of these epithets. Description: Herbs 0.4-0.8 m tall, semi-rosette when young, developing to semi-erect. Stems 10-15 mm in diameter at base of plant, unwinged to narrowly winged, sparsely pubescent, green to green splotched with purple. Sympodial units tri-to plurifoliate, not geminate. Leaves odd-pinnate, the blades 14-28 ¥ 6-10 cm, dark green, membranous to chartaceous, rugose, sparsely pubescent adaxially and abaxially, with hairs like those of the stems; lateral leaflet pairs five to seven, decreasing in size from the apex to the base; most distal lateral leaflets 2.5-6.5 ¥ 1.0-3.5 cm, slightly decurrent onto the rachis on the basiscopic side, broadly ovate to broadly elliptic, the apex obtuse to acute, the base cuneate or rounded; terminal leaflet 3-7 ¥ 2-4 cm, broadly ovate to broadly elliptic, the apex obtuse to acute, the base cuneate or rounded; interjected leaflets one to four, sessile to short petiolulate, broadly ovate to broadly elliptic; petioles 2-4 cm, pubescent as the stems. Pseudostipules 1-5 mm, auriculate, pubescent with hairs like those of the stem. Inflorescences 5-6 cm, terminal with a subtending axillary bud, generally in distal half of the plant, usually forked, with 10-15 flowers, with all flowers apparently perfect, the axes pubescent with hairs like those of the stem; peduncle 7-16 cm long; pedicels 22-35 mm long in flower and fruit, 1-10 mm apart, articulation indistinct or only slightly distinct, articulated high in the distal half. Flowers homostylous, pentamerous. Calyx 4-10 mm long, the tube 1-2 mm, the lobes 2-9 mm, triangular-lanceolate or ellipticlanceolate, terminated in pointed acumens, the acumens 2.0-4.5 mm long, with hairs like those of the stem. Corolla 3-4 cm in diameter, rotate, lilac-purple or dark red-purple or medium to dark purple, the tube 1-2 mm long, the acumens c. 2 mm long, the corolla edges flat, not folded dorsally, glabrous abaxially, minutely puberulent adaxially, especially along the midribs, ciliate at the margins, especially at the tips of the corollas. Stamens with the filaments 1-2 mm long; anthers 3-5 mm long, lanceolate, connivent, yellow, poricidal at the tips, the pores lengthening to slits with age. Ovary glabrous; style 6-8 ¥ 1 mm, exceeding stamens by 1-2 mm, straight, papillose in the distal half; stigma capitate. Fruit a globose to ovoid berry, 0.5-1.0 cm in diameter, green to green tinged with purple when ripe, glabrous. Seeds from living specimens ovoid and c. 2 mm long, whitish to greenish in fresh condition and drying brownish, with a thick covering of 'hair-like' lateral walls of the testal cells that make the seeds mucilaginous when wet, green-white throughout; testal cells honeycomb-shaped when lateral walls removed by enzyme digestion. Chromosome number: 2n = 3x = 36 (Huamán 815, Herbarium of the International Potato Center, Lima, Peru).
Solanum curtilobum was first described by Juzepczuk & Bukasov in Volume III of the Proceedings of the USSR Congress of Genetics, Plant-and Animal Breeding held in Leningrad in January 1929
Distribution:
In the high Andean altiplano between southern Peru and central Bolivia, in cultivated fields, at elevations between 3600 and 4400 m.
The name S. juzepczukii was validly published in 1929 with a complete Latin description and a single , S. Juzepczuk [1840b (lectotype, WIR!, designated here). [C] . Solanum tuberosum L. forma brevipapillosum Bukasov & Lechn., Trudy Prikl. Bot. Suppl. 58: 84. 1933 . Type: cultivated in Leningrad from tuber accession collected in Chile (Santiago, S. Juzepczuk 1835) (no specimens found). [C] . Solanum tuberosum L. var. elegans Bukasov & Lechn., Trudy Prikl. Bot. Suppl. 58: 85. 1933 . Type: cultivated in Leningrad from tuber accession 4788 collected in Chile (Yutuy, S. Juzepczuk 1993 , S. Juzepczuk [1993 (lectotype, WIR!, designated here). [C] . Solanum tuberosum L. forma conicum Bukasov & Lechn., Trudy Prikl. Bot. Suppl. 58: 86. 1933 . Type: cultivated in Leningrad from tuber accession collected in Chile (Yutuy, S. Juzepczuk 2000a) (no specimens found). [C] . Solanum tuberosum L. forma latum Bukasov & Lechn., Trudy Prikl. Bot. Suppl. 58: 86. 1933 . Type: cultivated in Leningrad from tuber accession 4792 collected in Chile (Yutuy, S. Juzepczuk 2006 , S. Juzepczuk [2006 (lectotype, WIR!, designated here). [C] . Solanum tuberosum L. var. villaroella Bukasov & Lechn., Trudy Prikl. Bot. Suppl. 58: 86. 1933 . Type: cultivated in Leningrad from tuber accession collected in Chile (Chiloé Island, Mechiaco, S. Juzepczuk 2021 , S. Juzepczuk [2021 (lectotype, WIR!, designated here). [C] . Solanum tuberosum L. forma araucanum Bukasov & Lechn., Trudy Prikl. Bot. Suppl. 58: 87. 1933 . Type: cultivated in Leningrad from tuber accession 4765 collected in Chile (Chiloé, Yutuy, S. Juzepczuk 1975 , S. Juzepczuk [1975 (lectotype, WIR!, designated here). [C] . Solanum tuberosum L. var. recurvatum Bukasov & Lechn., Trudy Prikl. Bot. Suppl. 58: 87. 1933 S. Juzepczuk 1940 , S. Juzepczuk [1940 (lectotype, WIR!, designated here). [C] . Solanum tuberosum L. forma elongatum Bukasov & Lechn., Trudy Prikl. Bot. Suppl. 58: 88. 1933 . Type: cultivated in Leningrad from tuber accession collected in Chile (Yutuy, S. Juzepczuk 1964) (no specimens found). [C] . Solanum tuberosum L. forma ovatum Bukasov & Lechn., Trudy Prikl. Bot. Suppl. 58: 88. 1933 . Type: cultivated in Leningrad from tuber accession collected in Chile (Yutuy, Quetalhahue, S. Juzepczuk 1985) (no specimens found). [C] . Solanum tuberosum L. var. brevipilosum Bukasov & Lechn., Trudy Prikl. Bot. Suppl. 58: 88. 1933 . Type: cultivated in Leningrad from tuber accession 4749 collected in Chile (Castro, S. Juzepczuk 2010 , S. Juzepczuk [2010 (lectotype, WIR!, designated here). [C] . Solanum tuberosum L. forma contortum Bukasov & Lechn., Trudy Prikl. Bot. Suppl. 58: 89. 1933 . Type: cultivated in Leningrad from tuber accession collected in Chile (Yutuy, S. Juzepczuk 2040) (no specimens found). [C] . Solanum tuberosum L. forma yutuense Bukasov & Lechn., Trudy Prikl. Bot. Suppl. 58: 89. 1933 . Type: cultivated from tuber accession 4789 collected in Chile (Yutuy, S. Juzepczuk 1994 , S. Juzepczuk [1994 (lectotype, WIR!, designated here). [C] . Solanum tuberosum L. var. crassipedicellatum Bukasov & Lechn., Trudy Prikl. Bot. Suppl. 58: 89. 1933 Description: Herbs 0.4-1.4 m tall, ascending to erect or semi-erect, decumbent or prostrate. Stems 5-19 mm in diameter at base of plant, unwinged or with wings to 5 mm, nearly glabrous to densely pubescent, green or purple to green and purple mottled. Sympodial units tri-to plurifoliate, not geminate. Leaves odd-pinnate, the blades 8-22 ¥ 5-13 cm, medium to dark green, membranous to chartaceous, leaf surface dull to shiny, nearly glabrous to densely pubescent adaxially and abaxially, with hairs like those of the stems; lateral leaflet pairs 3-8, only slightly decreasing in size from the apex to the base; most distal lateral leaflets 3-8 ¥ 1.5-5.5 cm, ovate to elliptic to broadly ellipticlanceolate, the apex acute to acuminate or shortly acuminate, the base generally oblique, rounded to cuneate to cordate, rarely truncate; terminal leaflet 3.5-9.0 ¥ 1.0-5.5 cm, ovate to elliptic to broadly elliptic-lanceolate, the apex acute to acuminate or shortly acuminate, the base generally oblique, rounded to cuneate to cordate, rarely truncate; interjected leaflets 0-45, sessile to short petiolulate, ovate to elliptic to broadly elliptic-lanceolate; petioles 2-6 cm, pubescent as the stems. Pseudostipules 4-25 mm long, auriculate to semi-elliptic, falcate, pubescent with hairs like those of the stem. Inflorescences 5-11 cm, terminal with a subtending axillary bud, generally in distal half of the plant, usually forked, with 0-25 flowers, with all flowers apparently perfect, the axes pubescent with hairs like those of the stem; peduncle 0-22 cm long; pedicels 10-35 mm long in flower and fruit, spaced 1-10 mm apart, articulated in approximately the middle third. Flowers homostylous, pentamerous. Calyx 0-10 mm long, the tube 1-2 mm, the lobes 0-9 mm, short and acute to long attenuate, the acumens 1-8 mm long, with hairs like those of the stem. Corolla 2-6 cm in diameter, rotate to rotatepentagonal, white to pink to lilac to blue to purple to red-purple, uniform or with white acumens or with a secondary colour stippled, in bands, or in the star, adaxially or abaxially or both, the tube 1-2 mm long, the acumens 3-5 mm long, often prominent, the corolla edges flat, not folded dorsally, glabrous abaxially, minutely puberulent adaxially, especially along the midribs, ciliate at the margins, especially at the tips of the corollas. Stamens with the filaments 1-2 mm long; anthers 3-8 mm long, cordate at the base, lanceolate, connivent, yellow, poricidal at the tips, the pores lengthening to slits with age. Ovary glabrous; style 9-13 ¥ 1 mm, exceeding stamens by 7 mm, straight, papillose in the distal half; stigma capitate. Fruit a globose to ovoid berry, 1-4 cm in diameter, green to green tinged with white or purple spots or bands when ripe, glabrous. Seeds from living specimens ovoid and c. 2 mm long, whitish to greenish in fresh condition and drying brownish, with a thick covering of 'hairlike' lateral walls of the testal cells that make the seeds mucilaginous when wet, green-white throughout; testal cells honeycomb-shaped when lateral walls removed by enzyme digestion. Chromosome number: 2n = 2x = 24 (Ochoa & Salas 14973) , 2n = 3x = 36 (Ochoa 2202) , 2n = 4x = 48 (Ochoa 2159) ; all vouchers at the Herbarium of the International Potato Center, Lima, Peru).
We have neotypified several of the names coined by Bukasov and Lekhnovich (Bukasov, 1933) with material collected in Leningrad by Hawkes in 1938 (see discussion above), as no original material was found in any of the St. Petersburg herbaria.
We have used specimens made of flowering stems of one of the many cultivars cited by Danert in his original description, which were cultivated in Gatersleben in 1955, as lectotypes for five of these names; these are the only names for which material has been found in GAT (K. Pistrick, 26.x.2010) .
No original material of S. rybinii var. pastoense has been found in the Hawkes' material held at K, and so this name has been neotypifed with material of the type accession (collected in the market in Pasto, Colombia by E. K. Balls as tubers and grown as EPC accession 979) grown at the John Innes Institute in Norwich (UK), near the original cultivation site of Cambridge. Solanum subandigenum is not represented in the Hawkes' herbarium material at K, but a specimen collected in the field is held in BM; this sheet, consisting of several sterile seedlings, has been designated the lectotype in the absence of other herbarium material. The only herbarium material we have found of the type collection of S. cardenasii (Balls 6299) is a flower dissection (prepared in the manner usually undertaken by Hawkes) at K; this has been designated the lectotype, although material with leaves would have been preferable. No specimens were cited by in his description of S. yabari, but specimens were cited as belonging to the two varieties (neither validly published because of a lack of Latin diagnoses, Article 36.1, see above). Two of these were cited in the Latin diagnosis (but not in the English description) of S. yabari: Yabar 44 (EPC-698) and EPC-1077 without a collector. We have selected a sheet of Yabar 44 at K, collected from plants grown at Cambridge from EPC-698, as the lectotype for this species.
In his 1983 paper describing infraspecific variation in Andean potatoes, V. S. Lekhnovich used the infraspecific rank 'convarietas', a rank not explicitly recognized in ICBN (Article 4.1), but Article 4.3 states that additional ranks may be added provided that confusion is not introduced. Lekhnovich (1983) appears to have deliberately used the rank convar. to indicate 'groups of varietatis', thus positioning it between subspecies and variety. We are treating these epithets as validly published despite the rank being nonstandard, as no confusion is apparent in Lekhnovich's formulation of them.
